Background: There is a paucity of studies on the role of early risk factors for the choice of methods for violent suicide attempts. Adolescent risk factors for the choice of violent or non-violent methods for suicide attempts and the risk of subsequent suicide were studied using a longitudinal design. Methods: A national Swedish cohort of 48 834 18-20-year-old young men conscripted for military service from 1969 to 1970 was followed through official registers during a 37-year period. Two questionnaires concerning their psychosocial background were answered by each conscript. Cox proportional hazard regression analyses were used to estimate the risk for different methods of attempted suicide and later suicide. Results: A total of 1195 (2.4 %) men had made a suicide attempt and of these, 133 (11.1 %) committed suicide later. The number of suicide victims among the non-attempters was 482 (1 %). Half of the suicides occurred during the same year as the attempt. Suicide victims had earlier onset of suicidal behaviour and had more often used hanging as a method of attempted suicide than those who did not later commit suicide. The early risk factors for both violent and non-violent methods of suicide attempt were quite similar. Conclusion: Violent suicide attempts, especially by hanging, are associated with a clearly elevated suicide risk in men and require special clinical and public health attention. The early risk factors related to the choice of either a violent or a non-violent suicide attempt method are interlinked and circumstantial factors temporally close to the suicide attempt, such as access to a specific method, may partly explain the choice of method.
Background
Suicide is an important public health problem and one of the leading causes of death among young people worldwide. More than 1 million people die due to suicide per year and the rates seem to be similar in both developed and developing countries [1, 2] . In the Nordic countries, suicide was the second most common cause of death in the age category 15-24 years [3] .
Furthermore, attempted suicide is up to 10-40 times more frequent than completed suicide and is considered to be the most predictive clinical risk factor for subsequent suicide. In a study from Finland, 8 % of suicide attempters committed suicide during a follow-up of 12 years [4] . A higher life-time risk of suicide of about 15 % after a suicide attempt in patients with major depression has been reported [5] . The risk of suicide seems to be highest during the first year following the index attempt [4, 5] .
High suicide intent and violent suicide attempt methods are both related to an elevated suicide risk compared to suicide attempts with low intent or nonviolent suicide attempt methods [6] [7] [8] . Having a disadvantaged background including low socio-economic status, parental psychiatric problems, i.e., high rates of depression and substance use, has been shown to be associated with suicide [9, 10] . Violent behaviour and criminality, especially violent offending, have also been pointed out as risk factors for suicide [11, 12] . In a study of Swedish conscripts focusing on psychiatric diagnoses at late adolescence, neurosis and personality disorders were strong predictors of both suicide attempt and suicide in the early and late phase of the follow-up period of 37 years [13, 14] .
Suicide attempters using violent methods differ from non-violent attempters and may share more characteristics with suicide completers [15] . Even though there are distinct neurobiological and neuropsychological differences between violent and non-violent suicide attempters [16] [17] [18] [19] , there is a paucity of studies on the role of early risk factors for the choice of violent suicide attempt methods.
Knowledge about risk factors for a specific method of suicide attempt or suicide is important for prevention and for evaluation of suicide risk in clinical settings [7] . In this study, we were able to investigate the individual methods of attempted suicide, including both violent and non-violent methods.
The aim of this study was to analyse early risk factors for violent and non-violent methods of attempted suicide in a cohort of 48 834 conscripted men in 1969-70 in Sweden during a 37-year period. Another aim was to investigate methods of attempted suicide and the risk for later completed suicide.
The research questions were:
1. Are there specific early predictors of the choice of violent and non-violent methods for attempted suicide? 2. Do violent methods of attempted suicide lead more often to completed suicide when taking into account early confounders and co-morbid substance abuse?
Methods

Participants
This study is based on data from a longitudinal cohort of 48 834 young Swedish men conscripted for military service from 1 July 1969 to 30 June 1970. We included conscripts who were born from 1949 to1951 in order to get as homogeneous a cohort as possible. Six per cent of the conscripts were born in 1949, 17 % in 1950 and 75 % in 1951. In total, 48 834 out of 50 645 conscripts were included in the study. The mean age at the end of the follow-up was about 55-56 years for survivors.
Measures
Measurement of potential predictors
All the participants were asked to fill in two nonanonymous voluntary questionnaires, the first of which included questions about family upbringing, psychosocial background and physical and psychological health and the second questions about substances used, including alcohol. The questionnaires have been found to have good validity and are therefore considered to be suitable for longitudinal studies [20, 21] . The predictors were selected from the questionnaire data, based on previous scientific studies and earlier studies of this cohort [22] [23] [24] .
The selected predictors were: Social class: Based on the father's occupation, social class was assigned as: social class I + II vs social class III [25] .
Medication for nervous problems among parents or other members in the family (yes, at least one parent or family member vs no).
Conduct problems at school (yes, at least once vs no). Any prior contact with police and juvenile authorities (yes, at least once vs no).
Having taken medication for psychiatric disorder (yes, at least once vs no).
Two psychological variables were included: Emotional control and intellectual ability.
These were assessed by trained military psychologists who used both questionnaire and structured interview data. Emotional control was a measure of both mental and emotional stability and maturity, including tolerance to mental stress. The psychologist combined questionnaire and interview data to rate emotional control. The measures were assessed on a 5-point Likert scale ranging from (1) very low to (5) very high and expressed as (1-2 vs. 3-5). The ratings were regularly checked for interrater reliability, which was satisfactory [26] . If the psychologist found that the conscript suffered from any psychiatric disorder, a referral to a psychiatrist was issued and an eventual diagnosis was coded according to ICD-8. Details of this procedure and the validity of the assessments have been described earlier [14, 27] .
Intelligence quotient (IQ) was based on four main intellectual and cognitive tests, measuring verbal, logical-inductive, spatial, and technical and mechanical ability [28, 29] . The scale ranged from 1 = very bad to 5 = very good, expressed as intellectual capacity (1-3 vs. 4-5) [28] .
Smoking: (yes, more than 10 cigarettes per day vs less than 10 or none) Problematic alcohol use was dichotomised (yes vs. no, with yes defined as ≥210 g pure alcohol per week, having ever taken an 'eye-opener, ' being intoxicated often, having been taken into custody for public drunkenness on at least one occasion.
Drug misuse was coded (yes vs no), with yes defined as used illicit drugs 10 times or more or had taken drugs intravenously. Sniffing of solvents: (yes, once or more vs no) Table 1 .
Registry data
Information on inpatient care was retrieved from the National Swedish Inpatient Register in order to identify inpatient care with an alcohol or drug diagnosis of dependence or abuse according to ICD-8 and ICD-9 from 1987 and ICD-10 from 1997 onwards.
The Register includes details concerning inpatient care stays and days at hospital and diagnoses. It was started in 1964 and since 1972 covers all public hospitals in Stockholm and Uppsala County, amounting to 85 % of all Swedish public inpatient care stays since 1983 and about 98-99 % since 1987.
The ICD classifications for hospitalisation and mortality were: Suicide attempt: ICD-8 and ICD-9: Determined suicide attempt: E950-E959 and undetermined E980-E989: ICD-10: Determined X60-X84 and undetermined suicide attempt: Y10-Y34.
The National Board of Health and Welfare provides the Cause of Death Register containing mortality data which covers more than 99 % of all deaths occurring in Sweden from 1961 and onwards and is based on information from death certificates. Validity checks of death certificates are continuously performed, additionally; the majority of all suicide cases and other unnatural deaths are undergoing autopsy investigation [30] . Suicide attempts and suicides are often underreported or reported as "undetermined" causes. Therefore, determined and "undetermined" suicidal behaviour were combined in order to compensate for regional and temporal variation in ascertainment methods and to limit underreporting. Suicide was classified according to ICD-8 and ICD-9: E950-E959 and ICD-10: X60-X84 or as suicide with undetermined intent ICD-8 and ICD-9: E980-E989 and ICD-10: Y10-Y34. Inpatient and mortality data was linked at Statistics Sweden via the unique civic registration number for each individual in the cohort. This number was then replaced with an individual serial number, making the data anonymous to the researchers, after approval by the Regional Ethical Review Board in Stockholm (Dnr 2007/ 174-31, Dnr 2008/1086-31/5). Using this procedure to guarantee the anonymity of data, the participants did not have to sign their informed consent.
Missing data
Conscription in Sweden was mandatory during 1969-1970 for all Swedish male citizens who were not exempted for medical or psychiatric reasons. The questionnaires were completed by most conscripts, but some items in the questionnaires were not answered Table 1 .
In the multivariate analyses we included only significant variables from the earlier bivariate analyses in relation to the outcomes. We included only those subjects who had answered all the questions in the multivariate models.
Statistical analyses
Crude and multivariate Cox proportional regression analyses were used to calculate hazard ratios (HRs) with 95 % confidence intervals (95 % CI) for violent methods: hanging, shooting jumping from heights, moving train, cutting, drowning, other methods and non-violent suicide method: poisoning. If a subject had more than one suicide attempt, we defined the method of the first attempt as the index attempt during the observation period. We adjusted for confounders measured at conscription in relation to time to suicide. The surveillance time was calculated from September 1969 until death or the 1st January 2007 for all subjects in the cohort. Taking into account the surveillance time for the deceased subjects, the mean follow-up time was 36.2 years.
We had no exact information on whether a person had emigrated from Sweden or not during the follow-up period; therefore, we could not censor for emigration in the calculation of person time. To be able to compare the different methods for attempted suicide, we used the index attempt throughout the analyses.
Early predictors time were measured at the time of conscription and only once, for which reason the exact order in time was difficult to prove. Some of these variables such as alcohol or substance use could act as predictors or mediators of attempted and completed suicide.
The proportional hazard assumption was tested for each predictor (X) in crude and multivariate analyses by using a time-dependent explanatory variable in the model (X*(log timeaverage value of the log time). If the P-value was significant (P < .05) the proportional hazard assumption was not fulfilled and the variable was excluded from the analyses.
Kaplan-Meier survival curves were used to plot survival probability of suicide in participants with and without a history of attempted suicide during the follow-up. Survival analysis of suicide risk was calculated as the ratio of the number of suicides occurring during each time interval to the number of cases at risk i.e. that entered the respective interval alive. Time censoring: all participants were followed-up at least 36 years except for those who died earlier.
The analyses were performed using SAS Statistical Software 9.4 [31] .
Results
During the follow-up, 1195 men (2.4 %) had made a suicide attempt. Of these, 133 (11.1 %) later committed suicide. The number of suicide victims among the nonattempters was 482 (1 %). Most of the suicides occurred during the same year as the attempt (51.9 %) (Fig. 1) . The survival of the suicide attempters was decreased by about 12 % and of non-attempters by 1 % (Fig. 2) .
Methods used in all 1195 suicide attempts and suicides are presented in Table 2 . Poisoning was the most usual method (77.9 %), followed by cutting or piercing (7.9 %). Attempted suicide by hanging was evident for 37 men (3.1 %) and jumping from a height for 25 men (2.1 %). The three most frequent suicide methods were poisoning (45.2 %); hanging/strangulation (24.3 %) and firearm use (11.2 %). Most of the methods of suicide completion were regarded as violent (n = 337, 55 %), while non-violent suicide methods were evident in 278 cases (45 %).
Early risk factors for a choice of suicide attempt method
An overview of proportions of all risk factors in suicide attempters, suicide victims and in the total cohort is presented in Table 1 . The proportions were in general highest for suicide attempters followed by suicide victims and the entire cohort. Table 3 shows multivariate Cox proportional analyses of risk factors for violent and non-violent methods of index suicide attempts compared to non-attempters. All risk factors included in the table were significantly associated with both non-violent and violent suicide attempt methods in the bivariate analyses (not shown in the table). Own medication for psychiatric problems, low intelligence, conduct problems at school, contact with police or juvenile authorities and sniffing solvents remained significant predictors of both violent and non-violent methods in multivariate analyses. Conduct problems at school yielded the highest hazard for the choice of violent method for a suicide attempt (HR = 2.16, 95 % CI = 1.62-2.89) followed by own medication for psychiatric problems (HR = 2.12, 95 % CI = 1.52-2.96) using non-attempter group as the reference group.
We also calculated the HRs for the same risk factors within the suicide attempter group, using violent suicide attempters as the exposed category and poisoning as the reference group. No specific early predictors for violent suicide attempt method were significant.
Risk factors for suicide
Suicide victims had an earlier onset of suicidal behaviour. They were nearly three years younger at the time of the index attempt compared to surviving attempters (34.6 yrs, SD = 8.63 and (37.2 yrs, SD =8.99 years of age, respectively) (P = 0.0005). Furthermore, suicide victims had used violent methods, such as hanging, more frequently (P = 0.0095) and other (unidentified) methods (P = 0.028) less than those who did not committed (Table 4 ). In a fully adjusted model for poisoning as the method for attempted suicide, the risk for completed suicide was about four times lower (HR = 4.27, 95 % CI, 3.12--5.84), compared with attempted suicide by hanging.
After stratifying for attempted suicide, 6 out of 13 early risk factors (low intellectual capacity, emotional control, psychiatric diagnose at conscription, conduct problems at school, earlier contacts with the police and alcohol use) had elevated HRs for suicide among nonattempters (not shown in tables).
Discussion
In this long-term follow-up study of Swedish conscripts, we found that risk factors for the choice of violent and non-violent methods for attempted suicide were rather much the same. Conduct problems at school, low cognitive ability, and contact with police or juvenile authorities, psychiatric medication at conscription and sniffing solvents were predictors of both violent and non-violent methods of attempted suicide in multivariate analyses. Conduct problems at school showed the highest hazard for the choice of a violent method in multivariate analyses using non-attempters as a reference group, indicating that externalizing problems during childhood, earlier reported to be related to a higher suicide risk in males [32] , may lead to the choice of a violent method, which in turn mediates a higher suicide risk. In a Finnish longitudinal population-based cohort study, a suicide outcome in form of completed suicide or a serious suicide attempt was predicted most strongly by co-morbid conduct and internalising problems in men [33] . Violent attempters have been suggested to be phenotypically more similar to suicide victims with clearly impaired decision-making and more [17] [18] [19] . One earlier study on very early risk factors reported that short birth length for gestational age was more strongly related to violent than non-violent suicide attempts in men [34] , whereas childhood trauma was not associated with the choice of violent methods in a study of suicide attempters [35] . However, childhood trauma has been associated with suicide attempts with higher intent [35, 36] . The relationship between suicide intent and the choice of violent methods is complex. Within the suicide attempter group, using violent suicide attempters as the exposed category and poisoning as the reference group, no early predictors for violent suicide attempt method were significant, indicating that early risk factors related to the choice of either a violent or a non-violent suicide attempt method are interlinked and that circumstantial factors temporally close to the suicide attempt, such as access to a specific method, may partly explain the choice of methods.
We found that the suicide risk was clearly elevated in suicide attempters and the first year after the attempt was a clear risk period, which is in line with the prevailing literature. National register and clinical studies on suicide attempters have demonstrated that attempted suicide is a strong risk factor for completed suicide. However, the majority of deaths by suicide occurred at the first attempt in this population-based cohort of male conscripts. Patients attempting suicide are a clinical high-risk group and an important target group for clinical suicide prevention, whereas the detection of individuals at risk for suicide not known at the clinic is a challenge for suicide prevention in the community. Suicide victims without prior suicide attempts shared the same early risk factors, such as low intellectual capacity, poor emotional control, psychiatric diagnoses at conscription, conduct problems at school, earlier contacts with the police and alcohol use, found also in those who survived the first suicide attempt. Haukka et al. [37] found in a large cohort of suicide attempters in Finland that the risk of completed suicide was 10 %; our finding of a suicide risk of 11 % after an attempted suicide is well in line with their results. Hanging as an attempted method of suicide was the most predictive of subsequent suicide in crude and multivariate models in our study. Those who had used hanging as an attempted method of suicide had a more than 20 times higher hazard to commit suicide. Even after controlling for treatment for alcohol or substance use and early confounders measured at the time of conscription, the hazard was still 18 times higher. Compared with suicide attempters by intoxication, suicide attempters by hanging had more than a fourfold higher risk for completed suicide. This finding is in line with the results of Runeson and co-workers, who reported a sixfold higher hazard of completed suicide after attempted suicide by hanging, using intoxication as a reference group [7] . However, in the present study, the number of persons who had used hanging as a method for attempted suicide attempt was rather small, which explains the wide confidence intervals in the analyses. Furthermore, most of those who had used hanging as a method died later by suicide and often with hanging as the method. Poisoning, the most frequently used method of suicide attempts, was associated with about a fourfold higher risk of dying by suicide in a fully adjusted model taking into account co-morbidity with substance abuse and early risk factors.
Interestingly, suicide victims had an earlier onset of suicidal behaviour than suicide attempters who survived during the follow-up. The age at first suicide attempt has been suggested to constitute a valid 'candidate symptom' for vulnerability factors for suicide [38] . Adjusted for early confounders measurement at conscription (nervous problems in the family, social class, fathers' alcohol habits, medication for own psychiatric problems, psychiatric diagnoses at conscription, intelligence, emotional control, conduct problems, sniffing, alcohol use, drug use) c adjusted for early confounders measured at conscription (see above) and additional hospitalisation for alcohol and substance use Childhood adversity (particularly physical and sexual abuse) is associated with both an earlier onset of suicidal behavior [38] and completed suicide [11] .
In agreement with other studies, we found that most of the completed suicide cases occurred close after the attempt [7] , which should be noted by the staff who meet psychiatric patients and substance users, as well in order to prevent further attempts or suicide. Our findings indicate a need for detection of early risk factors in young adults and an intensive clinical follow-up of suicide attempters who use violent methods.
Advantages and limitations
This study is based on a large national cohort using a longitudinal design and with information on several adolescent predictors, which is a clear advantage. Very few (2-3 %) of the conscripts were excluded from the study mainly because of a physical or psychiatric handicap. Non-anonymous questionnaires were used at conscription, which could have led to a lower response rate for especially problematic issues such as alcohol and substance use and other psychological and behavioural matters. Previous studies on the conscription cohort have compared register and self-reported information, for example, alcohol and substance use, and found good agreement between the different sources of data [27] . A small number of the conscripts did not answer to one or more of the items in the questionnaires. One could assume that these subjects had higher rates of substance use and other maladjusted behaviour measured at conscription, which in turn could have affected the outcome. However, we have no reason to believe that the risk to the outcome, violent and non-violent suicide attempts and suicide, has been considerably affected owing to the internal missing data. Suicide attempts preceding conscription could not be ascertained and we did not have information about all suicide attempters in the beginning of the study period, since the Inpatient Register was not complete before the year 1987. Thus the data may not extend to younger suicides which is a limitation.
Some subjects might have committed many attempts at suicide, especially in combination with substance misuse, and never been registered for a suicide attempt, which is a challenge for professionals whose task it is to identify individuals at high risk of suicide. Self-reported suicide attempts appear to be rather common, especially among drug users [39] . Furthermore, information on early adversity in the form of abuse was lacking.
Conclusions
In conclusion, this study shows that the risk factors were much the same for both violent and non-violent methods of attempted suicide, indicating interlinked, complex pathomechanisms. Suicide attempters using violent methods have a very high completed suicide risk.
